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DETAILED ACTION 

Priority 

1 . If applicant desires to claim the benefit of a prior-filed application under 35 U.S.C. 
119(e), a specific reference to the prior-filed application in compliance with 37 CFR 
1 .78(a) must be included in the first sentence(s) of the specification following the title or 
in an application data sheet. For benefit claims under 35 U.S.C. 120, 121 or 365(c), the 
reference must include the relationship (i.e., continuation, divisional, or continuation-in- 
part) of the applications. 

If the instant application is a utility or plant application filed under 35 U.S.C. 
1 1 1(a) on or after November 29, 2000, the specific reference must be submitted during 
the pendency of the application and within the later of four months from the actual filing 
date of the application or sixteen months from the filing date of the prior application. If 
the application is a utility or plant application which entered the national stage from an 
international application filed on or after November 29, 2000, after compliance with 35 
U.S.C. 371, the specific reference must be submitted during the pendency of the 
application and within the later of four months from the date on which the national stage 
commenced under 35 U.S.C. 371(b) or (f) or sixteen months from the filing date of the 
prior application. See 37 CFR 1.78(a)(2)(ii) and (a)(5)(H). This time period is not 
extendable and a failure to submit the reference required by 35 U.S.C. 1 19(e) and/or 
120, where applicable, within this time period is considered a waiver of any benefit of 
such prior application(s) under 35 U.S.C. 119(e), 120, 121 and 365(c). A benefit claim 
filed after the required time period may be accepted if it is accompanied by a grantable 
petition to accept an unintentionally delayed benefit claim under 35 U.S.C. 1 19(e), 120, 
121 and 365(c). The petition must be accompanied by (1) the reference required by 35 
U.S.C. 120 or 1 19(e) and 37 CFR 1.78(a)(2) or (a)(5) to the prior application (unless 
previously submitted), (2) a surcharge under 37 CFR 1.1 7(t), and (3) a statement that 
the entire delay between the date the claim was due under 37 CFR 1 .78(a)(2) or (a)(5) 
and the date the Claim was filed was unintentional. The Director may require additional 
information where there is a question whether the delay was unintentional. The petition 
should be addressed to: Mail Stop Petition, Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
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If the reference to the prior application was previously submitted within the time 
period set forth in 37 CFR 1.78(a), but not in the first sentence(s) of the specification or 
an application data sheet (ADS) as required by 37 CFR 1.78(a) (e.g., if the reference 
was submitted in an oath or declaration or the application transmittal letter), and the 
information concerning the benefit claim was recognized by the Office as shown by its 
inclusion on the first filing receipt, the petition under 37 CFR 1.78(a) and the surcharge 
under 37 CFR 1.1 7(t) are not required. Applicant is still required to submit the reference 
in compliance with 37 CFR 1 .78(a) by filing an amendment to the first sentence(s) of the 
specification or an ADS. See MPEP § 201 .1 1 . 

Drawings 

2. New corrected drawings in compliance with 37 CFR 1 .121(d) are required in this 
application because of the informalities indicated on the attached "Notice of 
Draftsperson's Patent Drawing Review," PTO-948. Applicant is advised to employ the 
services of a competent patent draftsperson outside the Office, as the U.S. Patent and 
Trademark Office no longer prepares new drawings. The corrected drawings are 
required in reply to the Office action to avoid abandonment of the application. The 
requirement for corrected drawings will not be held in abeyance. 

Figure #2 is objected to. The blank boxes need appropriate labeling in 
correlation with the specification on page 8. 

Specification 

The disclosure is objected to because of the following informalities: 

3. On page 1 1 , lines 1 - 2, e k j is set equal to an expression that would not generally 
result in e k i unless, for example, Mj = 0 and D, = 1. Expressing e k j (on the left side of the 
formula) as e ki ' is suggested. As the text is written, it is not clear what the applicants are 
trying to convey. 
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Appropriate correction is required. 

Claim Objections 
Claims 3 - 5 are objected to because of the following informalities: 

4. Claim 3 recites the limitation, "the conductance variation vectors of the 
measurements taken with the plurality of patterns or calibrated gases." There is 
insufficient antecedent basis for this limitation in the claim. It appears that the 
limitations of claim 3 should have been dependent on the limitations of claim 2. By 
revising the claim dependency (e.g., "Analyzing system according to claim 2...") the 
objection would be overcome. 

5. Claim 4 recites the limitations, "mean values and variances used to auto scale 
the learning matrix" and "the space of the principal components extracted." There is 
insufficient antecedent basis for this limitation in the claim. Claims 4 and 5, depend on 
claims 3 and 4, respectively, and include all the limitations of claims 3 and 4, 
respectively; therefore, these dependent claims are objected to. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rose-Pehrsson et al. (5469369) in view of Zuckerman (4423407). 



MICROCONTROLLER 



*P^ f~ FREQUENCY COUNTERS 
/*V 




RUN SAMPLING 
SYSTEM 

PATTERN 
RECOGNITION 



FIG. I 



With respect to claims 1, 6 and 7, 
Rose-Pehrsson et al. (5469369) teaches a 
system [figure 1] for the detection of 
hazardous vapors utilizing a surface acoustic 
wave (SAW) transducer. Rose-Pehrsson et 
al. (5469369) teaches the claimed "carrier 
gas" ("gas stream consists of carrier gas... which can be delivered with or without the 
test vapor," Rose-Pehrsson et al. (5469369), col. 4, lines 63 - 66), "plurality of detecting 
means" ("sensor array [figure 1 (14)] comprising at least two sensors," Rose-Pehrsson 
et al. (5469369), col. 49, lines 54 - 55), "calibrating means" (A known pattern vector of 
sensor responses to gas is processed, and if the 
gases present are misidentified, the system 
performs iterative calculations using a correction 
factor until gases are identified correctly; Rose- 
Pehrsson et al. (5469369); col. 16, lines 59 - 67), 
and "means for processing and control of 
acquisition and data recognition" ("microprocessors 
[figure 1 (22)] are used to control the sampling 
system [figure 1 (12)], to collect and process 
frequency data, and to implement the pattern 
recognition algorithm... to determine if a hazard is 



fig. 2 




r 
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64 



present;" Rose-Pehrsson et al. (5469369); col. 12, lines 60 - 64), "wherein said system 
[figure 1] includes means [figure 2 (24)] for connecting said carrier gas to a measuring 
chamber [figure 2 (14)] which contains said sensors" (Rose-Pehrsson et al. (5469369), 
figures 1 and 2), "and wherein said means of processing and control include a system of 
real-time recognition of said gases" ("the pattern recognition algorithm must be applied 
immediately to determine if a hazard is present.... These calculations can be done 
either by a separate microcomputer receiving real time frequency data from the 
instruments via the serial port or by the microcontroller built into the instruments." Rose- 
Pehrsson et al. (5469369), col. 26, lines 53 - 61), "which 
provides a diagram with delimited decision zones, in 
which the measurements taken on said carrier gas are 
situated and identified." ("[Figure 8] shows two vapor 
responses [60] and [62]" which "cluster in [separate 
regions] of space [64]." Furthermore, "a discriminant 
function is found that separates one class or cluster [64] 
from another." (Rose-Pehrsson et al. (5469369); figure ffQ Q 

8; col. 14, line 44 -49) 

With respect to claim 6 alone, Rose-Pehrsson et al. (5469369) additionally 
teaches "wherein said processing and control means include a microprocessor [22] that 
corrects temporary deviations of the sensor responses" ("Signals are determined by 
comparing sensor [responses] during direct sampling with the stored baseline 
[responses]. To compensate for slow baseline drift.... [previous] results are used to 
decide if the sample air' contains any hazards. If not, the [responses] obtained in the 
preceding direct sampling mode can be taken as baseline [responses];" Rose- 
Pehrsson et al. (5469369); col. 29, lines 15-22) "and controls and processes the data 
that permit detection of the presence of reducing and/or oxidizing gases at various pre- 
established levels." (a microprocessor is used to process sensor response data where 
response intensity is "used to determine the level of the hazard (high, medium, or low 
warning)," Rose-Pehrsson et al. (5469369), col. 11, lines 27 - 32) 

With respect to claim 7 alone, Rose-Pehrsson et al. (5469369) additionally 
teaches "wherein said connecting means comprise a plurality of electrically operated 
valves" ("electronics of the system further include... control circuitry for the valves [32]," 
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Rose-Pehrsson et al. (5469369), col. 13, lines 15-17) "and connecting pipes to permit 
the carrier gas or calibrated gases to flow through the chamber that contains the 
sensors." ("the sampling system [12] consists of a sampling manifold [24] [and] a small 
pump to pull samples through the sensor array [14]," Rose-Pehrsson et al. (5469369), 
col. 4, lines 49-51) 

With respect to claims 1, 6 and 7, Rose-Pehrsson et al. (5469369); col. 14, lines 
44 - 49; col. 15, lines 26 - 28) Rose-Pehrsson et al. (5469369) fails to teach the use of 
"sensors based on semiconductor-type metal oxides that work in the absence of 
oxygen." 

Zuckerman (4423407) teaches an "analyzing system for the detection of 
oxidizing... gases... wherein said gas-detection means are sensors based on 
semiconductor-type metal oxides that work in the absence of oxygen" (tin - tin oxide 
sensor element [30] situated in a system [figure 5] designed, in one embodiment, to 

fig.5. detect and monitor levels of chlorine 

1 gas; Zuckerman (4423407); col. 12, 

lines 3-5; col. 11, lines 46 - 57). 
Though Zuckerman (4423407) 
proposes the use of the chlorine 
sensor in an air environment, 
Zuckerman (4423407) does not say 
that an air environment is an 
absolute requirement and 
Zuckerman (4423407) states, "[The] chlorine sensor does not response adversely to... 
oxygen." (Zuckerman (4423407), col. 12, lines 25 - 27) Conceivably, the chlorine 
sensor of Zuckerman (4423407) is able to function also in alternative environments that 
do not include oxygen. Zuckerman (4423407) suggests that reducing gases may also 
be detected by the system. Zuckerman (4423407) states, "The principles of [the] 
invention are applicable to other metal, metal oxide systems.... The selection of the 
metals is a function of the gas that is desired to be measured." Zuckerman (4423407), 
col. 12, lines 3 - 10). "[A] class of sensors for combustible gas was developed using 
metal and metallic oxides." (Zuckerman (4423407), col. 1 , lines 40 - 42) 



n 
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It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the sensor [Zuckerman (4423407), figure 5, 
(30)], and corresponding signal output processors [Zuckerman (4423407), figure 5, 
signal conditioning circuit (36) and variable gain differentiator system (40)], suggested 
by Zuckerman (4423407) for the SAW sensor array [Rose-Pehrsson et al. (5469369), 
figure 1, (14)] of Rose-Pehrsson et al. (5469369) because the sensor [Zuckerman 
(4423407), figure 5, (30)] suggested by Zuckerman (4423407) provides "a very 
substantial and very rapid resistance change within the first few seconds of exposure to 
the subject gas" (Zuckerman (4423407), col. 9, lines 35 - 38), enabling the variable gain 
differentiator system [Zuckerman (4423407), figure 5, (40)] to "[look] primarily at 
relatively rapid change in the conditioned sensor signal. This eliminates changes in the 
condition sensor signal due to environmental factors such as humidity and 
temperature." (Zuckerman (4423407), col. 10, lines 34 - 40) Rose-Pehrsson et al. 
(5469369) notes that the "sensors may [show an abrupt change in baseline on valve 
switching] to the extent that they are sensitive to humidity changes" (Rose-Pehrsson et 
al. (5469369); col. 7, lines 64 - 67; col. 8, lines 1 - 5) and that "temperature variations 
[also] contribute to baseline drift." (Rose-Pehrsson et al. (5469369), col. 12, lines 34 - 
35) 

7. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rose-Pehrsson et al! (5469369) in view of Zuckerman (4423407) as applied to claim 1 
above, and further in view of Llobet et al. 

With respect to claim 2, Rose-Pehrsson et al. (5469369) further teaches 
including a "calibration means' include a plurality of patterns or calibrated gases at least 
equal in number to the number of reducing and oxidizing gases that have to be detected 
in the carrier gas," (Rose-Pehrsson et al. (5469369) "requires that a training set of vapor 
response data be collected for analysis" in order to calibrate the system for accurate 
toxic vapor determinations. Table 2 exemplifies the patterns, or calibrated gases, used 
for this purpose and the number of patterns exceeds the number of gases to be 
detected; Rose-Pehrsson et al. (5469369); table 2; col. 13, lines 48 - 59) "wherein the 
response of the plurality of sensors to the measurements of patterns includes the 
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obtaining of a vector... for each calibrated gas or standard." (the use of a data matrix 



TABLE 2 



Thriirfng Sot fox Nerve Agent OaMiflonion 
tfl Precoaccnircior Sampling Mode 



CQKC 



FREQUENCY 



TEST VAPOR 




FPOL 


BCEL 


PECH 


Cbn 1 










1 DMMP, MED RH 


.1 


2259 


86 


431 


2 DMMP. MED RH 


.1 


2251 


97 


442 


3 DMMP, MED RH 


.1 


2276 


112 


438 


4 DMMP, MED RH 


.1 


2397 


70 


227 


j unuar, D/uuj tut 


.1 


2290 


85 


Am 


6 DMMP, MED RH 


.1 


2171 


119 


0 


7 DMMP. MED RH 


.1 


2192 


120 


346 


8 DMMP. MED RH 


.1 


2388 


128 


315 


9 DMMP, MED RH 


.1 


2328 


129 


306 


10 DMMP. MED RH 


.1 


1633 


68 


246 


11 DMMP. MED RH 


.1 


1620 


56 


244 


12 DMMP. HIGH RH 


.1 


2551 


165 


1008 


13 DMMP, HIGH RH 


.1 


2535 


204 


1018 


14 DMMP, HIGH RH 


.1 


.2544 


219 


1016 


15 DMMP, HIGH RH 


1 


29041 


2660 


16392 


16 DMMP, HIGH RH 


1 


28480 


3339 


16595 


17 DMMP. DRY 


.12 


2294 


0 


793 


18 DMMP, DRY 


.12 


2309 


0 


798 


19 DMMP, DRY 


.12 


2642 


0 


890 


20 DMMP, LOW RH 


1.12 


13329 


995 


7577 


21 DMMP, MED RH 


1.12 


13772 


1017 


6356 


22 DMMP, MED RH 


1.12 


13660 


1079 


6359 


23 DMMP, MED RH 


11.5 


50248 


12853 


37194 


24 DMMP, MED RH 


11.5 


51429 


12862 


36339 


25 DMMP, MED RH 


US 


51285 


13730 


34957 


26 DMMP. HIGH RH 


.12 


2067 


265 


686 



with rows of pattern vectors where each element 
in the row vector corresponds to a sensor 
response with 1 - N elements, and N is the 
number of sensors in the sensor array [14]; Rose- 
Pehrsson et al. (5469369); figure 1; col. 15, lines 
1 - 8) Rose-Pehrsson et al. (5469369) and 
Zuckerman (4423407) fail to teach a "vector of 
conductance variation." While Zuckerman 
(4423407) monitors sensor resistance, 
conductance variation, defined by the applicant 
as the difference between base sensor 
conductance in a pure gas and the measured 
sensor conductance in the presence of a 
contaminant, is not monitored. 

Llobet et al/ teaches a thick-film tin oxide gas sensor .for monitoring ethanol, 
toluene, and o-xylene. Conductance variations (AG), "the difference between the 
sensor conductance when exposed to the reducing vapors and the steady-state has 
been reached and the sensor conductance in dry air," are taken for each gas or mixture 
thereof, as are "conductance rise [times] measured from 20 to 60% of AG." (Llobet et 
al., page 971, col. 2, mid page) These values are used in principle component analyses 
"to evaluate and compare the discriminatory ability of the [sensor] array for the three 
studied compounds." (Llobet et al., page 972, col. 1, upper page) 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the conductance variation and conductance rise 
time values of Llobet et al. into the sensor response elements of the pattern vector of 
the system taught and made obvious by Rose-Pehrsson et al. (5469369) and 
Zuckerman (4423407) in order to implement the pattern recognition algorithm because, 
when used together, steady-state conductance variations and transient conductance 
rise times lead to an improved level of classification accuracy over using solely sensor 
resistances when analyzing results. (Llobet et al., page 972, col. 2, mid page) 
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With respect to claim 3, Rose-Pehrsson et al. (5469369) further teaches a 
"plurality of patterns or calibrated gases," ("a training set of vapor response data" for 
calibrating the system; Table 2 exemplifies the patterns, or calibrated gases, used for 
this purpose; Rose-Pehrsson et al. (5469369); Table 2; col. 13, lines 48 - 59) and 
"wherein said recognition system comprises obtaining a learning matrix resulting from 
grouping the... vectors of the measurements taken with the plurality of patterns or 
calibrated gases." (a data matrix with rows of pattern vectors where each element in the 
row corresponds to a sensor response, Rose-Pehrsson et al. (5469369); col. 15, lines 1 
- 8) Rose-Pehrsson et al. (5469369) and Zuckerman (4423407) fail to teach the use of 
"conductance variation" values within the learning matrix. While Zuckerman (4423407) 
monitors sensor resistance, conductance variation, defined by the applicant as the 
difference between base sensor conductance in a pure gas and the measured sensor 
conductance in the presence of a contaminant, is not monitored. 

Llobet et al. teaches a thick-film tin oxide gas sensor for monitoring ethanol, 
toluene, and o-xylene. Conductance variations (AG), "the difference between the 
sensor conductance when exposed to the reducing vapors and the steady-state has 
been reached and the sensor conductance in dry air," are taken for each gas or mixture 
thereof, as are "conductance rise [times] measured from 20 to 60% of AG." (Llobet et 
al., page 971, col. 2, mid page) These values are used in principle component analyses 
"to evaluate and compare the discriminatory ability of the [sensor] array for the three 
studied comppunds." (Llobet et al., page 972, col. 1 , upper page) 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the conductance variation and conductance rise 
time values of Llobet et al. into the sensor response elements of the pattern vectors 
within the learning matrix of the system taught and made obvious by Rose-Pehrsson et 
al. (5469369) and Zuckerman (4423407) in order to implement the pattern recognition 
algorithm because, when used together, steady-state conductance variations and 
transient conductance rise times lead to an improved level of classification accuracy 
over using solely sensor resistances when analyzing results. (Llobet et al., page 972, 
col. 2, mid page) 
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8. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rose-Pehrsson et al. (5469369) in view of Zuckerman (4423407) and Llobet et al. as 
applied to claim 3 above, and further in view of Lewis et al. (5959191). 

With respect to claims 4 and 5, Rose-Pehrsson et al. (5469369), Zuckerman 
(4423407), and Llobet et al. taught "wherein said recognition system identifies the 
measurements taken in the carrier gas, according to [step 1 of] the algorithm [stated in 
claim 4]:" 

(1) "obtaining a vector of conductance variation for the plurality of sensors that 
make up the system." 

With respect to claim 5 alone, Rose-Pehrsson et al. (5469369) additionally 
teaches "wherein the type of response identified by the system includes the responses 
of pure carrier- gas, contaminated carrier gas at alert level due to at least one 
contaminant and contaminated carrier gas at alarm level due to at least . one 
contaminant." ("Decisions about the presence of absence of hazards can be displayed 
on a panel on the sensor system [and/or] used to activate an alarm [Rose-Pehrsson et 
al. (5469369), figure 1, (56)]," Rose-Pehrsson et al. (5469369), col. 12, lines 64 - 66) 

With respect to claims 4 and 5, Rose-Pehrsson et al. (5469369), Zuckerman 
(4423407), and Llobet et al. fail to teach the remaining steps of the algorithm [stated in 
claim 4]: 

(2) "auto scaling of the vector with the mean values and variances used to auto 
scale the learning matrix obtained from the patterns or calibrated gases," 

(3) "projecting the auto scaled vector onto the space of the principal components 
extracted on the basis of the learning matrix obtained with the calibration means," 

(4) "in function of the position occupied by said vector, the system identifies a 
type of response." 

Lewis et al. (5959191) teaches a r _ w ggSio. tsbp «S 

system with "sensor arrays for detecting 
an analyte in a fluid for use in 
conjunction with an electrical measuring 



EXPOSE tNDMBUAI. SENSOR ARRAY DEKpFCMJON 

uHKNOWN TO SENSOR ^ RESPONSE ^WntHN 
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TOT / SUBSTRATE A 

•^RESISTANC E U. ^ L .1 ^ . \\s 
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apparatus" (Lewis et al. (5959191); figure 1B; col. 3, lines 38-41) "Fluids may be 
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liquid or gaseous in nature" and may include a wide variety of essentially reducing 
gases. (Lewis et al. (5959191), col. 8, lines 1 and 28 - 38) Data obtained from 
exposures of the sensor array to analytes are compiled in a matrix with each row 
representing one exposure and each column representing a measured resistance. The 
matrix is then autoscaled in the following manner: (Lewis et al. (5959191), col. 9, lines 
43 - 56) 



further processing (19). In this preprocessing technique, all 
the data associated with a single descriptor (i.e. a column in 
the data matrix) were centered around zero with unit stan- 
dard deviation 



50 



where 3, is the mean value for descriptor i and o i is the 55 
corresponding standard deviation. 



ACETONE > 
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After more processing, the data are projected onto 
the space of the principal components and the 
system determines the identity of the substances yielding particular sensor responses. 
(Lewis et al. (5959191); figure 9; col. 9, lines 57 - 67; col. 10, lines 1 - 22) 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the steps of autoscaling, principle component 
analysis, and gas identification from sensor responses of Lewis et al. (5959191) into the 
data processing of the learning matrix and pattern vectors carried out under the system 
taught and made obvious by Rose-Pehrsson et al. (5469369), Zuckerman (4423407), 
and Llobet et al. because it is "useful to [then] express the results of the principle 
component analysis in terms of physical parameters" which can be accomplished "via a 
multi-linear least square fit between the principle component values and the 
corresponding parameter of interest.... [resulting] in a linear combination of the principle 
components and [yielding] the best fit to the corresponding parameter value." (Lewis et 
al. (5959191), col. 10, lines 23-31) 



9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rose- 
Pehrsson et al. (5469369) in view of Zuckerman (4423407) as applied to claim 1 above, 
and further in view of Kurokawa et al (6679097 B2). 
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With respect to claim 8, Rose-Pehrsson et al. (5469369) and Zuckerman 
(4423407) teach the invention except "wherein the carrier gas is carbon dioxide." 

Kurokawa et al. (6679097 B2) teaches a system and method for "monitoring a 
concentration of oxygen in a beverage production process" (Kurokawa et al. (6679097 
B2), col. 9, lines 34 - 37) wherein carbon dioxide or nitrogen gas, along with gas from 
the inside of a bottle, are delivered to a measuring apparatus. (Kurokawa et al. 
(6679097 B2), col. 5, lines 49 -61). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the carbon dioxide carrier gas of Kurokawa et 
al. (6679097 B2) for the carrier gas of Rose-Pehrsson et al. (5469369) and Zuckerman 
(4423407) because, when the system is applied to the beverage industry, carbon 
dioxide will not affect the flavor of the beverage. (Kurokawa et al. (6679097 B2), col. 2, 
lines 1-3) 

10. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rose- . 
Pehrsson et al. (5469369) in view of Zuckerman (4423407) as applied to claim 1 above, 
and further in view of Visser et al. 

With respect to claim 9, Rose-Pehrsson et al. (5469369) and Zuckerman 
(4423407) teach the invention except "wherein utilization of the gas sensor based on 
semiconductor-type metal oxides is proposed for detecting reducing and oxidizing 
gases present in a carrier gas, in the absence of oxygen." 

Visser et al. teaches a sensing device 
[figure 1] "which can measure combustibles in the 
absence of oxygen in the measurement gas." 
(Visser et al., page 555, col. 1, lower page) The 
device includes an aperture [a] leading into a 
housing space [v] containing a semiconductor-type sensing element [S] and a Zr02 
electrochemical cell. The measurement gas enters the housing space [v] through 
aperture [a] of the sensing device. Inside, a current is passed through the Zr02 cell, 
which is exposed to the measurement gas on one side and regular air on another side. 
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The result is a pumping of oxygen molecules through the Zr02 cell from the regular air 
side into the sensor housing space [v] where the semiconductor-type sensing element 
[S] utilizes the pumped oxygen to produce a strong signal. (Visser et al,; page 555; col. 
1 , lower page; col. 2, upper page) 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to have substituted the gas sensor proposed for detecting 
combustibles in a carrier gas, in the absence of oxygen, of Visser et al. for the sensor 
described by Rose-Pehrsson et al. (5469369) and Zuckerman (4423407) because, 
"there are several applications... where [a] measurement gas contains only very small 
or variable amounts of oxygen.... One example is the automotive engine exhaust gas 
sensing application." (Visser et al., col. 1, mid page) "In many combustion processes... 
it is frequently desirable to continuously measure the fuel composition. When the fuel 
consists of many components, this measurement requires rather sophisticated 
analytical techniques. In some cases, however, it is possible to determine the fuel 
composition with relatively simple and inexpensive solid state sensors of the type 
described" by Visser et al. (Visser et al., page 556, col. 2, mid page) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lisa C. Sievers whose telephone number is (571) 272- 
8052. The examiner can normally be reached on M-F, 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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